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Claim 

A type of information transmission path for [railroad] coaches characterized by the 
following facts: the information transmission path for a car is formed as follows: connecting 
boxes are set at the two ends of each coach; the two connecting boxes are connected to each 
other with an optical fiber cable; the connecting boxes of adjacent coaches are connected to each 
other with an optical jumper cable; and a terminal device is connected to said optical fiber cable; 
said terminal device is connected to an optical fiber transmission means that is branched in one 
of the connecting boxes at said two ends. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of information transmission path for coaches. Especially, 
this invention pertains to a type of information transmission path for coaches and is composed of 
optical fibers. 

Background of the invention 

For example, an information transmission path for coaches using optical fibers is 
described in the paper "Optical fiber transmission system for railways" (Tetsudo Saibane 
Ronbunshi, No. 701, 1983) and the paper "Optical fiber type coach control information 
transmission system" (ibid., No. 702). 

Figure 4 is a diagram illustrating an example of such system. When optical fibers are 
used as the media for the information transmission path on coaches, terminal device (4) and 
optical fiber cable (1) should be set on each coach (9), and optical jumper cable (3) for 
connecting between adjacent coaches is provided. Usually, in consideration of the strength, 
optical fiber cable (1) and optical jumper cable (3) are of the multi-core type, and connecting 
boxes (2) are needed at the connecting parts between coaches and at branch parts for connecting 
and holding the coated optical fibers. Consequently, for each coach shown in Figure 4, there 
should be a total of 3 connecting boxes, that is, connecting box (2) for connecting terminal 
device (4), and two connecting boxes for connecting between two adjacent coaches. 

Figure 5 is a diagram illustrating the optical fiber cables shown in Figure 4. As explained 
above, connecting boxes should be set at part a and part b. 

Usually, the loss at the connecting part is about 1 dB for each connecting point, while the 
transmission loss of the optical fiber cable itself is 5 dB/km or lower. Consequently, even when 
an optical fiber cable is long, there is still minimal increase in loss. On the other hand, if the 
number of connecting sites is increased, the loss increases significantly. 
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In the following, the constitution of the interior of connecting boxes (2) for terminal 
devices and for optical jumper cables will be explained. Figure 6 is a diagram illustrating 
connecting box (2) for a terminal device. In this connecting box, coated optical fibers (5) of 
optical fiber cable (1) are connected by means of single-count optical connectors (6), and they 
are contained in connecting box (2). Figure 7 is a diagram illustrating connecting box (2) for 
optical jumper cable (3). In this case, coated optical fibers (5) of optical fiber cable (1) are 
connected by means of multi-count optical connectors (7), (8). Usually, one may perform fusion 
splicing instead of using single-core optical connectors (6). In this case, although the 
transmission loss can be reduced, a certain loss takes place. 

For the aforementioned conventional information transmission path for coaches, three 
connecting boxes (2) are needed for each coach. Consequently, the transmission loss generated 
due to the connecting parts themselves is high, and there is a demand to reduce it. 

Objective of the invention 

The objective of this invention is to provide a type of transmission path for coaches with 
fewer connecting sites and thus with a lower transmission loss. 

Abstract of the invention 

Different from the prior art, in which connection is performed by setting connecting 
boxes near the terminal devices, in this invention, in the connecting box for the optical jumper 
cable between coaches, branching is performed for connection to the terminal device. 
Consequently, one less connecting box is necessary for each coach, and the transmission loss can 
be decreased. 

Application examples 

In the following, this invention will be explained in more detail with reference to 
application examples with reference to figures. 

Figure 1 is a side view of coaches. Since all the coaches have the same constitution, an 
explanation will be provided only for coach (9a). Terminal device (4a) is set beneath coach (9a). 
Also, connecting boxes (2a), (2b) are set on the two [ends of coach (9a) at the] sides of the 
adjacent coaches, respectively. Connection between said connecting boxes (2a), (2b) is realized 
by means of optical fiber cable (lb). Also, connection to connecting boxes (2) on the adjacent 
coaches is realized by means of optical jumper cables (3a), (3b). For terminal device (4a), 
connection is performed by means of optical fiber cable (la) branched from within connecting 
box (2a). Li this way, an information transmission path is formed. 
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This constitution differs from the conventional constitution in that connecting boxes (2a) 
and (2b) are directly connected to each other with optical fiber cable (lb), and terminal device 
(4a) is connected by means of a branch in connecting box (2a), so that one connecting box can be 
omitted for each coach. 

In the following, connecting box (2a) will be explained with reference to Figure 2. 
Prescribed coated optical fibers of optical fiber cables (la) 3 (lb) are connected to each other with 
single-count connectors (6a) in connecting box (2a), and the remaining coated optical fibers of 
optical fiber cables (la), (lb) are connected to socket (7a) fixed on connecting box (2a), and by 
means of plug (8a) connected to one end of optical jumper cable (3a) and said socket (7a), a 
multi-count optical connector is formed. 

Because there is no connecting part midway in optical fiber cable (lb), and its two ends 
are directly connected, the transmission loss of optical fiber cable (lb) can be reduced by about 
1 dB for each coach as compared with the prior art. Although optical fiber cable (la) becomes a 
little longer than that in the prior art, as explained above, since the transmission loss of the 
optical fiber cable itself is merely 5 dB/km or lower, this increase in loss is negligible. 

Figure 3 is a diagram illustrating a different constitution example of connecting box (2a). 

Because optical jumper cable (3a) should be separated to separate the information 
transmission path when connected coaches are separated from each other, it , should have a 
structure that allows it to be separated at least on one end. In this application example, one end of 
optical jumper cable (3a) is fixed on connecting box (2a), while plug (8a) is set on the other end, 
and the coated optical fibers of the optical fiber cables are connected with single-count optical 
connectors (6a). Usually, because the transmission loss of a connecting part made of a 
multi-count optical connector is higher than that prepared by fusion splicing or single-count 
optical connectors, the transmission loss in this application example is lower than that in the 
application example shown in Figure 2. 

In said application example, connection between connecting box (2a) and terminal device 
(4a) is realized by means of an optical fiber cable. However, one may also use other optical fiber 
transmission means, such as an optical fiber cable [sic], optical fiber cord, etc. 

Effect of the invention 

As explained above, according to this invention, on the two ends of each coach, 
connecting boxes as connecting parts with optical jumper cables are set, respectively, and the 
terminal device is connected by means of an optical fiber transmission means branched from one 
of the terminal devices. Consequently, for the information transmission path for coaches of this 
invention, one connecting box can be omitted for each car, and the transmission loss can be 
reduced as compared with the prior art. 
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Brief description of the figures 

Figure 1 is a side view illustrating the information transmission path in an application 
example of this invention. Figure 2 is an enlarged view illustrating the main portion of Figure 1. 
Figure 3 is an enlarged view illustrating the main portion of the information transmission path in 
another application example of this invention. Figure 4 is a side view illustrating a conventional 
information transmission path. Figure 5 is a diagram illustrating the circuitry of the system 
shown in Figure 4. Figures 6 and 7 are enlarged views illustrating different examples of the main 
portions shown in Figure 4. 



la, lb Optical fiber cable 

2a, 2b Connecting box 

3 a, 3b Optical jumper cable 

4a Terminal device 

9a Coach 
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